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(54) Stent introducer 

(57) An introducer (10) and method of percutane- 
ously deploying a self-expanding stent (14) in a body 
vessel or duct (43). The stent introducer includes an out- 
er elongated member tube (11) having a passage (12) 
extending longitudinally therein and operable in a first 
direction (13) for deploying the self-expanding stent in 
a collapsed condition from the outer member passage. 
An inner elongated member (1 5) is positioned in the out- 
er member passage and is operable in a second direc- 
tion (16) for deploying the stent from the outer member 
passage. An interconnection mechanism (17) is con- 
nected to the outer and inner members for operation 
thereof, whereby a stent in a collapsed condition is de- 
ployed from the outer member passage to an expanded 
condition. When deployed, the expanded portion of the 



stent remains fixedly positioned longitudinally in the 
body vessel or duct as the remaining portion is deployed 
from the outer member passage. The inner member op- 
erates a second operable distance (34) and includes at 
least one protuberance (1 9) for pushing the stent out of 
the outer member passage as the outer member is con- 
comitantly withdrawn a first operable distance (33) from 
the collapsed, self-expanding stent. The first operable 
distance is the short length (36) of the stent in an ex- 
panded condition, whereas the second operable dis- 
tance (34) is approximately the distance (37) in the long 
and short lengths of the stent. The interconnection 
mechanism of the introducer further includes a transfer 
assembly (23) coupled to the outer and inner members 
for controlling the travel distance and direction thereof. 
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Description 

This invention relates generally to implantable med- 
ical devices and, in particular, to an introducer and a 
method of using the introducer for percutaneously im- 
planting a self-expanding stent to sustain a body vessel 
or duct. 

Background of the Invention 

Various diseases of blood vessels or hollow organs 
cause a stenosis or complete obturation (occlusion) of 
their lumen, which results in a decrease or complete loss 
of their functional attributes. The wide spread of diseas- 
es of this kind demands an elaboration of new methods 
of medical treatment. Prosthetic devices for sustaining 
a blood vessel or hollow organ lumen typically have a 
tubular shaped frame body which is introduced in the 
vessel or hollow organ and fixed in the necessary place 
to sustain its lumen. 

One such prosthetic device includes a tubular 
shaped wire frame with a plurality of interconnected 
cells and flexible interconnections. The device is col- 
lapsed for introduction into the body of a patient by pull- 
ing on the opposite ends thereof. The collapsed device 
is contained in a tubular sheath. When the device is po- 
sitioned in the occluded region of a body passage or 
vessel, it is released from the tubular sheath and per- 
mitted to expand radially against the wall of the body 
passage. A problem with the use of this device is that 
the device shortens longitudinally from both ends of the 
device toward the longitudinal center thereof during ex- 
pansion. The physician cannot control the longitudinal 
shortening of the device once released from the tubular 
sheath. As a result, the device potentially shifts longitu- 
dinally along the body passage and away from the oc- 
clusion into a portion of the passage with a larger cross- 
sectional area. The problem is compounded with the 
use of prosthetic devices in which the tubular wire frame 
includes interconnected cells that spiral around the cir- 
cumference of the device. In these prosthetic devices, 
the radial collapse and expansion of the device is per- 
formed by twisting the opposite ends respectively to- 
ward and away from each other. 

Summary of the Invention 

The foregoing problems are solved and a technical 
advance is achieved in an illustrative stent introducer 
having coaxial inner and outer elongated members for 
concomitant deployment of a collapsed stent from a 

passage of the outer member. The outer member of the 
introducer is operated and preferably pulled back in a 
first direction from the collapsed stent contained therein, 
whereas the inner member is concomitantly operated 
and preferably pushed forward for pushing the col- 
lapsed stent out of the outer member passage. Advan- 
tageously, this concomitant deployment expands the 



collapsed stent in the vessel of a patient without longi- 
tudinally moving the stent from the designated deploy- 
ment site. 

The stent introducer also includes an interconnec- 
5 tion mechanism for pulling the outer member back and 
concomitantly pushing the inner member forward. The 
interconnection member is advantageously manually 
operated by the physician with either left- or right-hand 
operation. The interconnection mechanism includes a 
first carrier connected to the outer member for operating 
the outer member and a second carrier connected to the 
innermemberforoperatingthe innermember. Atransfer 
assembly is coupled to an input member and at least 
one of the first and second carriers. To operate the inner 
and outer members in opposite directions, the transfer 
assembly advantageously includes a drive member 
gear coupled to the input member with an intermediate 
member gear coupled to one of the first and second car- 
riers. The drive and intermediate member gears are se- 
lected to operate the inner and outer members prede- 
termined first and second distances for advantageously 
deploying the stent without longitudinal movement of the 
stent in the body vessel or duct as the expanding stent 
is being deployed from the outer member passage. 

The first carrier of the interconnection mechanism 
includes a passage extending longitudinally there- 
through for extending the Inner member through the car- 
rier passage and for operating the inner member in a 
direction opposite to that of the outer member. The first 
carrier also includes a sideport which communicates 
with the carrier passage as well as the outer member 
passage for advantageously administering contrast me- 
dium and medications to the patient. 

The interconnection mechanism further includes a 
lock that is engageable with at least one of the first and 
second carriers for limiting movement thereof and pre- 
venting premature deployment of the stent during the 
placement procedure. 

As previously suggested, the outer member is op- 
erated in a first direction for a first distance which is at 
least the short length of the stent in an expanded con- 
dition. The operable distance of the inner member is tra- 
versed in a second direction opposite to that of the outer 
member and is approximately the difference in the long 
and short lengths of the stent. The long length of the 
stent is the length of the stent in a collapsed condition 
within the passage of the outer member. These first and 
second operable distances are selected so that the dis- 
tal end of a stent being deployed from the outer member 
passage remains fixedly positioned longitudinally rela- 
tive to the interconnection mechanism as well as the oc- 
clusion site. 

To maintain the longitudinal positioning of the de- 
ployed stent, the inner member of the introducer in- 
cludes at least one protuberance for pushing the stent 
out of the outer member passage as the outer member 
is withdrawn from the collapsed stent. Alternatively the 
introducer can advantageously include a protuberance 
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positioned about tlie distal end of tlie inner member for 
pulling and, more particularly, ratcheting the stent out of 
the outer member passage with back-and-forth longitu- 
dinal movements. To assist in the placement of the col- 
lapsed stent in the body vessel or duct, the inner mem- 
ber also includes first and second radiopaque markers 
positioned about the distal end of the inner member and 
on either side of the occlusion site for indicating place- 
ment of the expanded stent. 

The method of percutaneously deploying a self-ex- 
panding stent in a body vessel or duct includes position- 
ing the self-expanding stent in a collapsed condition 
around the inner member and in the outer member pas- 
sage of the introducer. The stent introducer and col- 
lapsed stent are percutaneously introduced to a desig- 
nated position in a body vessel or duct. The radiopaque 
markers on the inner member are positioned on either 
side of the occlusion site to indicate positioning of the 
stent when fully expanded. When so positioned, the dis- 
tal portion of the self-expanding stent is deployed from 
the outer member passage with the assistance of the 
inner member to an expanded condition at the designat- 
ed occlusion site. The remaining portion of the stent is 
then deployed from the outer member passage, again 
with the assistance of the inner member, with the distal 
portion of the self -expanding stent remaining fixedly po- 
sitioned longitudinally as the remaining portion is de- 
ployed from the outer member passage. Deployment of 
the distal portion includes withdrawing the outer mem- 
ber from the stent and pushing the outer member out of 
the outer member passage to advantageously control 
the release and deployment of the stent from its col- 
lapsed condition to its fully deployed and expanded con- 
dition at the occlusion site. 

Brief Description of the Drawing 

FIG. 1 depicts an illustrative embodiment of the 
stent introducer of the present invention; 
FIG. 2 depicts a partially sectioned view of the in- 
troducer of FIG. 1 with a self-expanding stent con- 
tained therein and in a collapsed condition; 
FIG. 3 depicts a partially sectioned view of the in- 
troducer of FIG. 1 with the self-expanding stent fully 
deployed in a body vessel; 
FIG. 4 is an enlarged, exploded view of the inter- 
connection mechanism of FIGs. 1-3; and 
FIG. 5 depicts an alternative embodiment of the in- 
ner member of the stent introducer of FIGs. 1-4. 

Detailed Description 

FIG. 1 depicts an illustrative embodiment of stent 
introducer 1 0 for percutaneously deploying self -expand- 
ing stent 14 in body vessel or duct 43. Self-expanding 
stent 14 is used in the treatment of various occlusive 
conditions such as arteriosclerotic iliac artery stenosis 
and provides mechanical support to compress intimal 



flaps and dissections against the vessel wall after per- 
cutaneous transluminal angioplasty Additionally the 
self-expanding stent mechanically supports arterial 
sclerotic plaque 6 in the vessel passage, which inhibits 
5 restenosis and occlusion. Stent 1 4 is described in detail 
in the aforementioned related applications, which are in- 
corporated herein by reference. Briefly, self-expanding 
stent 14 comprises a wire frame 1 having a flexible tu- 
bular shape with rows of interconnected cells 2, each 
10 cell having a long axis and a short axis. The cells are 
arranged with the long axis in the circumferential direc- 
tion of the frame and with the short axis parallel to the 
longitudinal axis of the frame. Each cell is formed by two 
U-shaped wire sections 3. In a plane perpendicular to 
is the longitudinal axis of the frame, one of the branches 
of the U-shaped wire sections in one row form together 
a closed ring shape 4, which provides the frame with 
large radial stiffness for maintaining the vessel passage. 
In the axial or longitudinal direction, the frame has only 
20 low stiffness so that it easily conforms to the vessel wall. 
Furthermore, the low stiffness in the axial direction al- 
lows the stent to be longitudinally elongated for loading 
into outer elongated member 11 of introducer 10. Inter- 
connections 5 between the U-shaped cells are flexible 
25 to further ease loading and deployment of the self-ex- 
panding stent into the introducer. The frame of the stent 
is preferably formed from a wire of superelastic material 
such as a nickel-titanium alloy to enhance the self-ex- 
panding aspect of the stent. 
30 As depicted, stent introducer 10 includes outer 
elongated member 11 such as, for example, a poly- 
tetrafluoroethylene tube, which Is percutaneously intro- 
duced into body vessel or duct 43 with the aid of intro- 
ducer sheath 39. The introducer sheath includes a radi- 
os opaque marker 46 at Its distal end 41 for radiographic 
visualization thereof. Outer member tube 11 of introduc- 
er 10 is inserted through longitudinal passage 40 of in- 
troducer sheath 39. After positioning introducer 1 0 at oc- 
clusion site 7 in body vessel or duct 43, collapsed, self- 
40 expanding stent 1 4 is deployed from introducer 1 0 by 
operating and, in particular, moving outer member 11 in 
operable direction 13 and inner member 15 in operable 
direction 1 6. Inner elongated member 1 5 is coaxially po- 
sitioned in outer member tube 11 and has at least one 
45 protuberance proximal of distal end 1 8 for deploying the 
stent and, in particular, engaging the collapsed condition 
stent and pushing it out of outer member passage 12. 

Interconnection mechanism 17 of introducer 10 is 
connected to the outer and inner members and is oper- 
50 able for concomitantly operating the outer member in 
operable direction 1 3 and the inner member in operable 
direction 16. As a result, distal end 38 and distal portion 
44 of the stent remain fixedly or stationarily deployed 
longitudinally in body vessel or duct 43. Furthermore, as 
55 the stent is deployed from outer member 1 1 , the cells of 
the stent fully expand to provide maximum support 
against radial compression of the vessel or, more par- 
ticularly, occlusion of the body vessel or duct. 
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The interconnections of tlie stent cells have been 
formed to minimize spiral or rotational motion of the 
stent as it is deployed from the introducer. As a result, 
the stent assumes a collapsed condition by pulling lon- 
gitudinally on the ends of the stent and stretching it. 
When stretched, the stent is sized for loading in outer 
member 1 1 . However, when deployed from the introduc- 
er, expansion of the stent must be controlled so as to 
maintain proper longitudinal positioning at the occlusion 
site. 

To further aid in the placement of the self -expanding 
stent, inner member 1 4 also includes radiopaque mark- 
ers 29 and 30, which are spaced apart and positioned 
about distal end 18 of the inner member. Radiopaque 
markers 29 and 30 are spaced apart the short longitu- 
dinal length 36 (of FIG. 3) of stent 14 in a fully expanded 
condition. As a result, these radiopaque markers on in- 
ner member 15 can be used to accurately position stent 
14 in a fully expanded condition with respect to occlu- 
sion site 7 in the body vessel or duct. By way of example, 
stent 14 in a fully expanded condition would have a 
10mm diameter and a short longitudinal length of ap- 
proximately 40mm. As a result, the spacing between ra- 
diopaque markers 29 and 30 would also be approxi- 
mately 40mm and approximate the length of the stent 
in the fully expanded condition. The radiopaque markers 
on Inner member 15 would thus be Initially positioned In 
body vessel or duct 43 at designated position 42 (FIGs. 
2 and 3) straddling occlusion site 7. This placement 
would Indicate the position of the fully expanded stent 
In body vessel or duct 43. 

By way of further example, stent 14 In a collapsed 
position Is positioned In outer member passage 1 2 and 
has a long length of approximately 155mm. To fixedly 
or statlonarlly position stent 1 4 In body passage 43 as 
It Is deployed from Introducer 10, outer member 11 Is 
operated and. In particular, pulled back a first operable 
distance 33 (FIG. 2), which Is at least equivalent to the 
short length of the stent In an expanded condition. Con- 
comitantly, Inner member 14 Is operated and. In partic- 
ular, pushed forward a second operable distance 34 
(FIG. 3), which approximates the difference In the long 
and short lengths of the stent. Further to the example, 
with the long length of the stent In a collapsed condition 
being approximately 155mm and the short length of the 
stent In a fully expanded condition being approximately 
40mm, Interconnection mechanism 17 would push for- 
ward Inner member 1 5 approximately 1 1 5mm while con- 
comitantly pulling back or withdrawing outer member 
40mm. This concomitant movement of the Inner and 
outer members deploys the collapsed stent to a fully ex- 
panded condition at desired longitudinal position 42 In 
the body vessel, which was initially indicated by radio- 
paque markers 29 and 30. To maintain fixed or station- 
ary longitudinal placement of the self-expanding stent, 
the spacing between handle casing 48 of interconnec- 
tion member 17 and connector hub 47 of introducer 
sheath 39 is kept constant by the attending physician. 



This can also be accomplished with spacer bracket 49 
that bridges the distal end of casing handle 47 and con- 
nector hub 47. 

Since inner member 15 is extended distally beyond 
5 the occlusion site during deployment of the stent, distal 
end 18 of the inner member includes an atraumatic fili- 
form curved wire guide 32. This filiform cun/ed wire 
guide is well-known and attached in a well-known and 
convenient manner to distal end 18 of the inner member 
This atraumatic wire guide prevents trauma to the body 
vessel as the inner member Is extended distally beyond 
the occlusion site. 

FIG. 2 depicts a partially sectioned view of the in- 
troducer 10 of FIG. 1 with self-expanding stent 14 con- 
tained therein and in a collapsed condition. Self -expand- 
ing stent 1 4 is positioned in a collapsed condition around 
inner member 15 and in passage 12 of outer member 
11 of the stent introducer. The method of percutaneously 
deploying the self-expanding stent in body vessel or 
duct 43 further includes percutaneously introducing the 
self-expanding stent positioned in the stent introducer 
to a designated position 42 such as at occlusion site 7 
and body vessel 43. Introducer 1 0 and stent 1 4 are per- 
cutaneously introduced through introducer sheath 39 
using the well-known Seldinger technique for percuta- 
neous vascular entry Prior to introducing stent Introduc- 
er 1 0 and self-expanding stent 1 4 Into the vascular sys- 
tem, an angioplasty balloon catheter Is Introduced 
through sheath 39, and a well-known balloon angi- 
oplasty procedure Is performed at occlusion site 7. Ra- 
diographic visualization of the procedure Is performed 
with radiopaque marker 46 at the distal end of the Intro- 
ducer sheath along with well-known markers positioned 
on the balloon angioplasty catheter. The balloon cathe- 
ter Is then removed and the Introducer sheath advanced 
through the occlusion site. The collapsed stent, which 
Is positioned In outer member tube 11 of the Introducer, 
Is then passed through the Introducer sheath beyond the 
occlusion site. The Introducer sheath Is then pulled back 
through the occlusion site leaving the distal end of outer 
member 11 positioned through the occlusion site. Radi- 
ographic visualization and predeployed positioning of 
the stent Is performed by straddling radiopaque markers 
29 and 30 on either side of occlusion site 7. 

As previously suggested, a plurality of protuberanc- 
es 1 9 are positioned on and proximal to distal end 1 8 of 
Inner member 15. The protuberances are also posi- 
tioned about the proximal end of collapsed stent 1 4 to 
engage and extend Into cells 2 of the stent. These pro- 
tuberances deploy the stent from the outer member pas- 
sage by pushing the proximal end of the collapsed stent 
In operable direction 16, which in turn deploys the col- 
lapsed stent out of outer member passage 12 and into 
an expanded condition. Concomitantly outer member 
11 Is withdrawn from the collapsed stent in operable di- 
rection 13. As a result, distal portion 44 of the self-ex- 
panding stent is deployed from the outer member pas- 
sage to an expanded condition at designated position 
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42 in the body passage. As the inner member is pushed 
forward and outer member 11 is Dulled back from the 
collapsed stent, remaining portion 45 of the stent is de- 
ployed from the outer member passage and into an ex- 
panded condition. Furthermore, it is to be kept in mind 
that the self-expanding stent once deployed from the 
outer member passage remains fixedly positioned lon- 
gitudinally at designated position 42 in the body pas- 
sage. 

FIG. 3 depicts a partially sectioned view of introduc- 
er 10 of FIG. 1 with self-expanding stent 14 fully de- 
ployed at designated position 42 in body passage 43. 
As depicted, self -expanding stent 1 4 is in a fully expand- 
ed condition, thereby mechanically supporting plaque 6 
or any intimal flap at occlusion site 7. 

FIGs. 2 and 3 also depict a partially sectioned view 
of interconnection mechanism 17 including outer mem- 
ber carrier 20 connected to outer member tube 11 and 
inner member carrier 21 connected to inner wire guide 
member 15. Carrier 20 includes a carrier passage 26 
extending longitudinally therethrough with inner mem- 
ber 1 5 extending through the carrier passage. The outer 
member carrier is slidably housed in handle casing 48 
and moves longitudinally in operable direction 13. The 
outer member carrier also includes sideport 27 commu- 
nicating with the carrier passage, which in turn commu- 
nicates with outer member passage 12. The sideport al- 
lows for the introduction of fluids such as contrast media 
and medications should the need arise during the place- 
ment procedure. A toothed rack 50 is connected to outer 
member carrier 20 and longitudinally slides in rack chan- 
nel 51 provided in handle casing 48. A second or inner 
member carrier 21 is dish shaped and is rotatably posi- 
tioned in handle casing 48. The outer circular edge of 
the inner member carrier includes a recessed channel 
or groove 54 for cradling inner member 15. The inner 
member is connected to the inner member at the outer 
edge thereof in transverse channel 52 with the aid of a 
well-known cross pin 53. 

FIG. 4 is an enlarged, exploded view of intercon- 
nection mechanism 17 of FIGs. 1-3. One half of handle 
casing 48 is shown with rack channel 51 longitudinally 
positioned therein for receiving toothed rack 50 and out- 
put member carrier 20. Inner wire guide member 1 5 ex- 
tends through carrier passage 26 of outer member car- 
rier 20 and attaches to inner member, dish-shaped car- 
rier 21 in transverse channel 52 with cross pin 53. Re- 
cessed channel 54 extends circumferentially around in- 
ner member carrier 21 for receiving and guiding inner 
wire guide member 15. Interconnection mechanism 17 
also includes input drive member 22, which is coupled 
to inner member carrier 21 . Input drive member 22 com- 
prises a hub connected to inner member carrier 21 at 
its central axis and rotatably rides in handle casing hole 
55 in each of the casing halves. A drive wheel 8 (depict- 
ed in FIG. 1 ) is connected to input drive member 22 on 
either side of the handle casing for either left- or right- 
hand operation of the introducer by the physician. Ro- 



tation of the drive wheel, as well as the input drive mem- 
ber, causes movement of outer member carrier 20 in op- 
erable direction 1 3 and movement of inner member car- 
rier 21 in operable direction 16. 
s Interconnection mechanism 17 also includes a 
transfer assembly 23 coupled to input drive member 22 
and at least one of the outer and inner member carriers 
20 and 21. In this preferred embodiment, the transfer 
assembly is directly coupled to outer member carrier 20 
via toothed rack 50 and indirectly coupled to input mem- 
ber carrier 21 via input drive member 22. The transfer 
assembly includes a drive member gear 24 connected 
to input drive member 22 and an intermediate member 
gear 25 coupled to the outer member carrier 20 via 
toothed rack 50. Intermediate gear 25 rotates in cylin- 
drical recess 9 positioned in handle casing half 48. The 
transfer assembly further includes toothed rack 50, 
which longitudinally slides in rack channel 51 . The size 
of each gear as well as the number of teeth therein is 
selected to operate the outer member 11 operational 
distance 33 in operable direction 13 and inner member 
15 operational distance 34 in operable direction 16. In 
this preferred embodiment, operational direction 13 is 
opposite in direction to operational direction 16. Outer 
member operational distance 33 is approximately the 
short length 36 of stent 14 in a fully expanded condition, 
which was previously described as 40mm in length. In- 
ner member operational distance 34 was previously de- 
scribed as the difference in short length 36 and long 
length 35 of the stent in the expanded and the collapsed 
conditions, respectively. Thus, inner member operation- 
al distance 34 was previously calculated and described 
for a 10mm diameter stent as approximately 115mm. 

Interconnection mechanism 17 also includes a lock 
28 for limiting movement of the outer and inner mem- 
bers. Lock28 includes a thumb slide insertable in handle 
casing recess 56 for sliding longitudinally therein and 
extending lock pin 57 into and out of the teeth of inter- 
mediate gear 25. Lock 28 limits movement of the inner 
and outer members until the introducer and collapsed 
stent have been properly positioned at the designated 
site in the body vessel or duct. 

Prior to complete deployment of self-expanding 
stent 14, the direction of the input and output members 
can be reversed by the introducer to retract the stent 
into outer member passage 12. This feature is utilized 
by the physician should unexpected movement of the 
introducer and/or stent occur during the deployment 
procedure. Furthermore, the interconnection mecha- 
nism 17 has been described as including a transfer as- 
sembly for operating inner and outer members in oppo- 
site directions with different operational distances. As 
can be readily seen by one skilled in the art, the transfer 
assembly can be fashioned by using only one gear so 
as to operate both the inner and outer members in the 
same operable direction. The size of the drive member 
gear, as well as the rack teeth, can also be varied to 
change the length of inner and outer member operable 
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distances. This is done to accommodate different diam- 
eter stents as well as the short (expanded) and long (col- 
lapsed) lengths thereof. 

FIG. 5 depicts an alternative embodiment of inner 
member 15, in which a distal end protuberance 31 is 
positioned near the distal end of the inner member The 
collapsed stent is positioned proximal of radially en- 
larged, distal inner member tip 58. Protuberance 31 
comprises a forked cannula soldered to inner member 
1 5. Protuberance 31 engages the distal end of the stent 
and pulls, rather than pushes, the collapsed stent from 
outer member passage 12. Protuberance 31 is used 
with a ratcheting motion in and out of outer member pas- 
sage to pull the stent out of outer member passage 12 
as outer member 11 is concomitantly withdrawn from the 
collapsed stent as previously described. As a result, the 
distal end of inner member 15 extends only minimally 
past the occlusion site. Thus, trauma to the body vessel 
or duct extending beyond the occlusion site is mini- 
mized. Of course, transfer assembly 23 is modified in a 
well-known manner to provide the ratcheting motion of 
inner member 15. 

It is to be understood that the above-described stent 
introducers is merely an illustrative embodiment of the 
principles of this invention and that other stent introduc- 
ers may be devised by those skilled in the art without 
departing from the spirit and scope of this invention. It 
is contemplated that the operable distances and direc- 
tions of the inner and outer members can be readily var- 
ied as previously suggested. Furthermore, deployment 
of the self -expanding stent can be used with a ratcheting 
motion, a continual motion, or combinations thereof, 
which should be readily apparent to those skilled in the 
art for deploying a stent having various anatomical con- 
straints placed thereon. 

In the above description, the inner and outer mem- 
bers are moved in opposite directions except for Fig. 5 
in which the outer member is effectively fixed until it has 
to be moved to the left in order to avoid conflict with the 
stent. In the Fig. 5 embodiment, the part of the inner 
member within the outer member is moved to the right 
whilst the outer member is fixed and as a consequence, 
a part of the collapsed stent is withdrawn from the outer 
member. 

It is to be understood that alternative embodiments 
include a fixed inner member with protuberances ther- 
eon in engagement with a collapsed stent and with the 
outer member being moved away from the distal end of 
the stent being removed ) from the outer member in a 
collapsed state, namely pulling the outer member in a 
direction towards the interconnection mechanism. \^r- 
ious other embodiments include combinations of fixed 
or pulled or pushed inner and outer members which en- 
sure that the collapsed stent is removed from the outer 
member in the collapsed condition. 

The protuberances can if required be collapsible 
and energized to the active condition by a variation (not 
shown) in the interconnection mechanism. Such an ar- 



rangement would facilitate entry of an inner member into 
an outer member loaded with a collapsed stent. 



5 Claims 

1. An arrangement (10) for introducing a stent (14) at 
a desired location within a patient, said arrange- 
ment comprising an auto elongated member (11) 

10 having a passage (12) extending longitudinally 
therein for receiving a self -expanding stent in a col- 
lapsed condition; an inner elongated member within 
at least part of the passage and having at least one 
part (1 9,31 ) for engaging the stent and for pushing 

15 and/or pulling it in a collapsed condition from the 
passage whilst the inner member is moved relative 
to the outer member; and means (17) for causing 
the relative movement of the inner and outer mem- 
bers. 

20 

2. The arrangement according to claim 1 , wherein the 
movement means (10) causes the inner member to 
either remain fixed relative to the outer member or 
to move in a first direction, and causes the outer 

25 member to be withdrawn in a second direction op- 
posite to the first direction. 

3. The arrangement according to claim 2, wherein the 
movement means (10) comprises a mechanism 

30 (17) interconnecting simultaneous movement in op- 
posite directions of the inner and outer members. 

4. Stent introducer arrangement (10) comprising: 

35 an elongated member (11) having an outer 

member passage (12) extending longitudinally 
therein and afirst operable direction (1 3) for de- 
ploying a stent (14) from said outer member 
passage; 

40 an inner elongated member (15) positioned in 

said outer member passage and having a sec- 
ond operable direction (16) for deploying a 
stent from said outer member passage; and 
an interconnection mechanism (17) connected 
4S to said outer and said inner members and op- 

erable for operating said outer member in said 
first direction and said inner member in said 
second direction; whereby a stent in a col- 
lapsed condition is deployed from said outer 
50 member passage to an expanded condition. 

5. The arrangement according to any one preceding 
claim, wherein the inner member or said at least one 
part (1 9,31 ) comprises protuberances for engaging 

55 and moving the stent from the passage during the 
relative movement of the two members. 

6. The arrangement according to claim 3 or 4, wherein 
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the interconnection meclianism includes a first car- 
rier (20) connected to tlie outer member for operat- 
ing Xhe outer member in the second direction and a 
second carrier (21 ) connected to the inner member 
for operating the latter in the first direction. s 

7. The arrangement according to claim 6, wherein the 
interconnection mechanism also includes an input 
member (22) coupled to said first and said second 
carriers for operating said outer member in said 10 
second direction for a first distance (33) and said 
inner member in said first direction for a second dis- 
tance (34). 

8. The arrangement according to claim 7, wherein said is 
interconnection mechanism further includes a 
transfer assembly (23) coupled to said input mem- 
ber and at least one of said first and said second 
carriers. 

20 

9. The arrangement according to claim 8, wherein said 
transfer assembly includes a drive member (24) 
coupled to said input member and an intermediate 
member (25) coupled to an other of said first and 
second carriers. 25 

10. The arrangement according to claim 6, wherein said 
first carrier includes a carrier passage (26) extend- 
ing therethrough and communicating with said out- 
er member passage, wherein said inner member 30 
extends through said carrier passage, and/or 

wherein said first carrier also Includes a side- 
port (27) communicating with said outer mem- 
ber passage. 35 

11. The arrangement according to claim 3 or 4, wherein 
said interconnection mechanism further includes a 
lock (28) coupleable to at least one of said first and 
said second carriers for limiting movement thereof. 40 

12. The arrangement of claim 3 or 4. whereins said in- 
ner member further includes first and second radi- 
opaque markers (29,30) positioned about a distal 
end (1 8) of said inner member for indicating place- 45 
ment of a stent In an expanded condition, and/or 
wherein the inner member includes an atraumatic 
distal end (32). 
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(54) Stent introducer 



(57) An introducer (10) and method of percutane- 
ously deploying a self-expanding stent (14) in a body 
vessel or duct (43). The stent introducer includes an out- 
er elongated member tube (11) having a passage (12) 
extending longitudinally therein and operable in a first 
direction (13) for deploying the self-expanding stent in 
a collapsed condition from the outer member passage. 
An inner elongated member (1 5) is positioned in the out- 
er member passage and is operable in a second direc- 
tion (16) for deploying the stent from the outer member 
passage. An interconnection mechanism (17) is con- 
nected to the outer and inner members for operation 
thereof, whereby a stent in a collapsed condition is de- 
ployed from the outer member passage to an expanded 
condition. When deployed, the expanded portion of the 



stent remains fixedly positioned longitudinally in the 
body vessel or duct as the remaining portion is deployed 
from the outer member passage. The inner member op- 
erates a second operable distance (34) and includes at 
least one protuberance (1 9) for pushing the stent out of 
the outer member passage as the outer member is con- 
comitantly withdrawn a first operable distance (33) from 
the collapsed, self-expanding stent. The first operable 
distance is the short length (36) of the stent in an ex- 
panded condition, whereas the second operable dis- 
tance (34) is approximately the distance (37) in the long 
and short lengths of the stent. The interconnection 
mechanism of the introducer further includes a transfer 
assembly (23) coupled to the outer and inner members 
for controlling the travel distance and direction thereof. 
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